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Fig. 6 Filter conditions of the detection efficiency calibration
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Table 2 Results of detection efficiency calibration

condition event number efficiency/ %
energy above 3.5 MeV 64651254 21.354+0. 35
filter by discrimination factor 35112 £ 187 97.724+0.74
filter by time interval of fast and slow signal 16423 £ 128 96.0+£ 2.5
count of accidental coincidence 214 +7
total number of neutrons detected (8.2140.27) X10*
number of neutrons detected per second 30£1
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Manufacture of gadolinium-doped liquid scintillator detector

Wei Weiwei' ,  Du Qiang®?. Wang Li*,  Yu Xunzhen?, Zhang Caixun', Xing Haoyang®,
Lin Shin-Ted?, Tang Changjian®, Yue Qian’., Zhu Jingjun'

(1. Key Laboratory of Radiation Physics and Technology of Ministry of Education .
Institute of Nuclear Science and Technology , Sichuan University , Chengdu 610065, China;
2. School of Physical Science and Technology s Sichuan University s Chengdu 610065, China;
3. Department of Engineering Physics, Tsinghua University, Beijing 100084, China)

Abstract: Astronomical observation and theoretical motivations have strongly indicated that most of matter in the Universe
is made of cold dark matter. A well-motivated class of dark matter candidate is Weakly Interacting Massive Particles (WIMPs).
Neutron and WIMPs can produce nuclear recoils via elastic scattering off ordinary matter in terrestrial detectors to the point where
neutron can bring a false positive reading. Of crucial importance to the direct detections of dark matter searches is to identify the
neutron background and its influence. In order to measure the flux and spectrum of neutron background in China JinPing Under-
ground Laboratory (CJPL), an efficient Gd-doped liquid scintillator detector which possesses a strong (n-¥) discrimination was
developed. This paper reports the design and performance of the detector geometry, the type of liquid scintillators and photomul-
tiplier tubes (PMT) as well as the low radioactivity surrounding materials and the energy calibration and the capability of neutron
and gamma discrimination. Am-Be neutron source was used to evaluate the neutron detection efficiency and the result is (6. 30+
0.30) % above 0.2 MeV equivalent electron energy.

Key words: dark matter; fast neutron; liquid scintillator detector; energy calibration; n-7y discrimination; detection
efficiency
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